Excessive labor turnover may be considered, to a great extent, an undesirable feature of a given economy. This follows from considerations such as underinvestment in human capital by firms. Understanding the determinants and the evolution of turnover in a particular labor market is therefore of paramount importance, including policy considerations. The present paper proposes an econometric analysis of turnover in the Brazilian labor market, based on a partial observability bivariate probit model. This model considers the interdependence of decisions taken by workers and firms, helping to elucidate the causes that lead each of them to end an employment relationship. The Employment and Unemployment Survey (PED) conducted by the State System of Data Analysis (SEADE) and by the Inter-Union Department of Statistics and Socioeconomic Studies (DIEESE) provides data at the individual worker level, allowing for the estimation of the joint probabilities of decisions to quit or stay on the job on the worker's side, and to maintain or fire the employee on the firm's side, during a given time period. The estimated parameters relate these estimated probabilities to the characteristics of workers, job contracts, and to the potential macroeconomic determinants in different time periods. The results confirm the theoretical prediction that the probability of termination of an employment relationship tends to be smaller as the worker acquires specific skills. The results also show that the establishment of a formal employment relationship reduces the probability of a quit decision by the worker, and also the firm's firing decision in non-industrial sectors. With regard to the evolution of quit probability over time, the results show that an increase in the unemployment rate inhibits quitting, although this tends to wane as the unemployment rate rises.
Introduction
The present paper provides an empirical analysis of quit and dismissal determinants. Therefore, it sheds some light on the determinants for labor turnover and its evolution in the analyzed time period (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) .
The high labor turnover observed in Brazil 1 is impressive and encourages the development of empirical studies, such as those by Barros et al. (1999b) , Barros et al. (1999a) , Corseuil et al. (2002) and Gonzaga (2003) . The latter study is an in-depth discussion about the Brazilian employment protection legislation and the effectiveness of its incentive mechanisms in the reallocation of workers. This study contributes to the existing debate over the causes of excessive labor turnover in Brazil, having as major contribution the distinct analysis of quits and dismissals, based on the information given by workers about whose initiative it was to terminate the employment contract. This analysis was possible thanks to the information obtained from PED/SEADE/DIEESE. In this context, we also sought to investigate the effect of changes in the Brazilian labor market regulation -implemented in November 1988 by the new Constitution 2 -on the probabilities of quits and dismissals.
PED (Employment and Unemployment Survey) data were collected at the individual level, which allowed for the correlation test through a cross-sectional analysis, using the information available about each individual and his jobs. Such tests were performed using the estimation of a bivariate probit model with partial observability. The proposed estimation procedure is based on the joint modeling of the utility maximizing behavior, involving both firms and employees. The econometric model and the data are described in Sections 1 and 2, respectively.
Section 3 describes each covariate used for the estimations, and discusses their inclusion based on the economic theory. This is done for the characteristics of workers and firms (and of the job contract as well), and for the variables that indicate changes in the macroeconomic environment. This includes a discussion about the possible effects produced by a change in the employment protection legislation on the probabilities of quits and dismissals.
Section 4 shows the results obtained with the econometric tests. The results were stratified according to sectors of economic activity, which enables the comparison between the statistically significant variables for the determination of quit and dismissal probabilities in each sector.
The last section concludes.
1 A manifestation of high turnover would be the large percentage of workers who do not stay on their jobs for two years. Considering only those workers with a formal job contract, the average of this percentage in Brazil amounted to 48.6% between 1990 and 2000, according to the data available from the Annual Records of Social Information (RAIS).
2 The changes implemented by the new constitution increased variable labor costs as well as layoff costs for the firms, since the penalty for unfair dismissal went from 10% of the amount accumulated in the FGTS (seniority severance payment fund) account, to approximately 40%. Poirier (1980) regards the bivariate probit model as ideal to analyze situations in which two agents have to individually make a binary choice, and these choices are correlated with each other. For instance, the author presents a situation analyzed by Gunderson (1974) , in which the probability of a trainee being hired by the firm which provided the training course was estimated. In this situation, after the training period, the firm should decide whether it would hire the trainee. And the trainee should decide whether he wants to be hired by the firm.
Proposal for the Empirical Study: The Bivariate Probit Model
The problem we want to analyze in this study is quite similar to the "trainee case" presented by Gunderson (1974) and Poirier (1980) . In this study, employees are observed during a given month of the sample period, and then observed again one year later. In the second observation, the employment relationship may have been maintained or broken by any of the parties, or even broken by both parties. Thus, the idea is that over one year of observation, the firm should decide whether it would maintain the employment relationship. The employee, in his turn, should decide whether to quit or not. Just like in the trainee case, these decisions are correlated.
As Poirier (1980) puts it, the modeling of this situation becomes clearer after placing the problem in an analytical framework in which the two decision-making agents maximize their utility functions.
The firm's binary choice is represented by y f = 0, 1 (where 1 refers to the maintenance of the employment relationship and 0 refers to the dismissal of an employee); whereas the employee's choice is represented by y e = 0, 1 (where 1 refers to the decision to keep the job and 0 refers to his decision to quit). As previously mentioned, these decisions concern a one-year period. Considering vector W , with fixed observable characteristics of each firm, each employee and each employment relationship, we assume utility functions of the form:
(1) U f 1 = g f 1 (W, y * e ) + η f 1 for the two possible choices made by the firm. Analogously, employees presumably have utility functions of the form:
where, for j = f, e and i = 0, 1, we have that: g ji are deterministic functions; η ji are unobservable random factors; and each yIt should be noted that these functions involve an important hypothesis. This hypothesis posits that the utility an agent attributes to each of his options depends on the other agent's "preference." This means that the model deals with the hypothesis that each agent perceives, at least in part, the other agent's "preference," and this influences his own decision. This hypothesis is supported by lines of research discussed in Section 3, as they show that each agent involved in an employment relationship needs to guarantee that the other party is also committed. Regardless of theoretical developments, we must say that this idea is quite intuitive. As Ehrenberg and Smith (1994, pg. 340) put it "While we may talk of a quit as "worker-initiated," the fact that an employer did not choose to take steps to retain potential quitters would seem to imply that the employer believed keeping them was not worth the cost."
Following Poirier (1980) , we assume that:
g e1 W, y * f − g e0 W, y * f = γ e y * f + Xγ e
where X is a covariate vector; δ f δ e , are vectors of unknown parameters; γ f , γ e , are unknown parameters; and
Therefore:
y * e = γ e y * f + Xδ e + ǫ e which, according to the hypothesis of stochastic utility maximization, means that agent j will choose option 1 if y β e = (1 − γ f γ e ) −1 (δ e − γ e δ f )
ν e = (1 − γ f γ e ) −1 )ǫ e − γ e ǫ f )
we finally have the following reduced-form equations:
y * e = Xβ e + ν e (5)
Thus, two facts allow the interdependence of utility functions of the two individuals. The first one, which was previously mentioned, is that the utility of each individual is specified as being dependent upon the other individual's "tendency." The second one is that both unobservable stochastic components are potentially correlated.
Then, even though equations(5) correspond to two separate univariate discretechoice models, they can benefit from joint estimation, which shows that the bivariate model is the most appropriate. This results directly from higher asymptotic efficiency in a context of maximum likelihood estimation, in the case in which w f e , w ef and ρ are different from zero.
Assuming the standard bivariate normal distribution as the "link" function, denoted by F (.), we have the bivariate probit model, with log-likelihood function given by:
where φ(.) is the standard univariate normal distribution, and N stands for the sample size.
The likelihood function shown above presupposes that there is enough information to distinguish each of the four possible combinations of decisions made by the firm and by the employee ("keep/stay," "keep/quit," "fire/stay," and "fire/quit"). However, this is not an appropriate hypothesis to deal with the specific situation to be faced in this study. As will be discussed in the next section (data description), the only combination of decisions we can guarantee from the available observation is that in which both the employee and the employer jointly decide to maintain the employment relationship ("keep/stay"), which is directly observed when the employee keeps the same job after one year.
When the employee does not hold the same job after one year, he informs us whether he quit or was fired. However, if he, for instance, informs us that he quit,
we cannot be sure of what the firm's decisions would have been by the end of one year. Analogously, if the employee informs us that he was fired, we cannot be sure of what this employee's decision would have been by the end of one year. The dismissal by the employer might have occurred after a period in which the employee neglected his duties, perhaps while he was looking for another job.
In the specific case of the Brazilian labor market, the labor legislation encourages workers to strike a deal with firms, in which case, if they decide to quit, they ask to be formally dismissed (unfair dismissal); thus they are entitled to withdraw the balance of the FGTS account (Seniority Severance Payment Fund account). This casts further doubt on the answer "I was fired" as an actual representation of the employer's decision.
These considerations support the estimation of the partial observability bivariate probit model of Poirier (1980) , in which, instead of observing X i , y f i and y ei , i = 1, 2, ..., N , we observe X i and z i , i = 1, 2, ..., N , where
This means that from the four possible combinations of decisions made by the employee and the firm -"keep/stay," "keep/quit," "fire/stay" and "fire/quit" -it is possible to distinguish only the second one from the other three. In this context, the two equations necessarily have to be jointly estimated, given the arguments of asymptotic efficiency. The log-likelihood function is now equal to:
It results directly from the distribution of zi, which is given by: P r(z i = 1) = p i = P r (y f i = 1 and y ei = 1) = F (X i β f , X i β e , ρ) (7) P r(z i = 0) = 1 − p i = P r(y f i = 0 and/or y ei = 0) = 1 − F (X i β f , X i β e , ρ)
If parameters β f and β e are identified, we may estimate the four different probabilities regarding the four possible combinations of decisions made by the firm and by the employee, using reduced-form equations. A sufficient condition for local identification is that the information matrix of the log-likelihood function above is non-singular (Rothenberg, 1971) . This condition, however, does not guarantee global identification.
The solution employed to deal with the lack of global identification was to make two estimations: one that supposed full observability and another one that assumed the partial observability described above. In case of full observability, two additional suppositions were necessary to estimate the model: (i) that the answers given by unemployed individuals about the dismissal initiative are perfectly true and (ii) that when one of the parties decides to end the employment relationship, the other party would have wanted to maintain it. Given these suppositions, we never have the "fire/quit" combination.
The importance of estimating the model by supposing full observability is that the estimated coefficients could be used as initial values for the estimation of the partial observability model. This procedure facilitates the convergence of the partial observability model to the correct equilibrium point.
Another important aspect to be considered regarding partial observability is the loss of efficiency in the estimation. Meng and Schmidt (1985) present some simulation results that confirm the intuitive notion that the larger the proportion of values 1 assumed by variable z in the sample, the lower the cost of partial observability in terms of loss of efficiency. Since, in our case, this corresponds to the proportion of employees that kept the same job for one year, it is encouraging to note that this proportion is relatively high in our sample.
Data
The sample consists of data obtained at the individual worker level by the Employment and Unemployment Survey (PED). PED has been carried out every month by the SEADE and DIEESE foundations, since 1984. These databases are used to construct a monthly unemployment rate, among other aggregate indicators. Information from January 1985 to December 1999 are available. Every month, approximately 3,000 randomly selected families are interviewed in the metropolitan region of São Paulo (RMSP). Each individual is interviewed only once, differently from the rotating panel design that characterizes the PME/IBGE survey. However, PED has a great advantage over the PME: it contains information about job tenure, both about those workers who were employed at the moment of the interview and about the previous job for those who were unemployed at the time of the interview.
The information about the previous job tenure of those who were unemployed at the time of the interview is only available from February 1988 onwards. For this reason, the econometric estimations cover the period from February 1988 to December 1999.
The sample used in this study consists of individuals who, at the time of the interview, were employed in the same firm for at least one year, also including the individuals who had been unemployed for less than one year at the time of the interview. Individuals aged less than 10 years, domestic and public sector workers were excluded from the original sample.
Considering the whole sample, we observe that approximately 90% of workers were employed. The 10% unemployment rate in our sample underestimates the mean rate for the analyzed period. This is explained by the fact that the selected sample included only workers who had been unemployed for less than one year.
The mean age in the sample is 33 years, 64% are males, 48% are household heads, approximately 40% are formal employees (with a job contract) and the average worker completed 4 years of formal education.
3
As expected, the number of terminated employment relationships observed every year tends to be larger in periods in which the unemployment rate rises (table 1) . In addition, table 2 shows the evolution of the number of quits (%) relatively to the total number of employment relationships terminated every year. This percentage tends to be larger in the years in which the level of employment in the metropolitan region of São Paulo was relatively higher. Table 2 shows a clearly positive relation between the proportion of quits every year (relatively to the total number of terminated employment relationships) and the level of employment in the RMSP. In the analyzed period, the level of employment in the RMSP fell nearly continuously. More precisely, this level: (i) was quite high until 1989; (ii) fell until 1992; (iii) slightly increased in 1993, being stable until 1995; and finally, (iv) fell again until 1999. The proportion of quits follows the same tendency.
Covariates
Before discussing the explanatory variables used for the estimations, we should underscore that one of the major determinants for the possible termination of an employment relationship is the amount of specific training offered to the worker -defined as the type of training that increases the worker's productivity only in the firm where the training took place. This relation was originally pointed out by Becker (1962) , who drew attention to the fact that the investment costs and returns regarding specific training should be shared between the employee and the employer so as to guarantee the continuity of the employment relationship for both parties. 4 Becker concluded that there is an inverse relation between investment in specific training and the probability of termination of an employment relationship.
Subsequent empirical studies showed that there is a positive correlation between general and specific training.
5 This produces significant differences among firms regarding the average probability of termination of employment relationships, since firms use different technologies of production, which are quite distinct in terms of the average amount of training required from workers. However, the database used in this study contains scarce information about the firms.
The solution was to divide the sample into five sectors -making five separate estimations.
6 The different sectors of economic activity differ in terms of the adopted technologies of production, which, in their turn, make them different in relation to the average firm size, to the average amount of training required from workers, and to the average specificity of skills required from workers. The division of the sample into five sectors allows the characteristics of the firms to be more homogeneous in the subsamples.
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Sector 1 includes large industrial companies characterized by a more intensive use of capital.
8 Sector 2 includes smaller and less capital-intensive industries (textile sector, furniture sector, etc...). Finally, sectors 3, 4 and 5 correspond respectively to civil construction, commerce and services. Table 3 shows the differences between these five sectors regarding the average job tenure and the percentage of workers with a formal job contract. 5 General training is defined as that which increases the worker's productivity not only in the firm where the training is offered but also in other firms. For Becker, this type of training should be paid by the worker. Mincer (1988) conducted an empirical study whose results indicate a negative effect of on-the-job training on turnover. For the author, this result may be explained by the positive correlation between general and specific components of on-the-job training.
6 An estimate regarding the whole sample was not included because the intercept dummy variables are not enough to capture important differences between the sectors in the estimated parameters. The only reason to include this estimation is the efficiency gain from the increase in sample size, but this is not relevant in this study, given the size of the samples corresponding to the sectors.
7 A vast literature exists on how the characteristics of jobs and firms influence labor turnoverincluding not only orthodox models, but also the developments of heterodox economic theory. Econometric studies that assess the relationship between labor turnover and the characteristics of the firms -such as size, technological sophistication and unionization -are quite common. This section does not deal with this issue in detail, due to the paucity of satisfactory data to analyze it empirically.
8 According to the classification presented by Carvalho and Feijó (1993) , the following sectors of processing industry are characterized by the presence of large companies, which offer attractive career opportunities to their employees: metallurgy, transportation materials, paper and cardboard, rubber, chemicals, pharmaceuticals, perfumery beverages and editorial and printing. Orellano (1997) used this classification to test the determinants for quits and dismissals and concluded that workers in these sectors have a lower chance to quit their jobs, even if other relevant factors, such as education, qualification level and formal job contract, are controlled.
9 Note that the samples corresponding to each sector contain individuals who were employed in the sector at the time of the interview and individuals who had worked in the sector one year prior to the interview. Thus, the average job tenure calculated for each sector includes the average length of terminated employment relationships. Table 3 shows large differences between the five sectors regarding the percentage of workers with a formal job contract. Industry, in general, has a high level of formality concerning employment relationships, followed by the service, commerce and civil construction sectors. This difference may be due, to a great extent, to the fact that industrial firms are usually larger in comparison with firms belonging to other sectors, which allows these firms to be more easily monitored in terms of legal compliance.
Also important is the difference in the level of formality between the most capital-intensive industry and the other industrial firms, which supports the division of industries into two large subsectors, singling out the most capital-intensive industry. The latter one also has a clearly longer average job tenure.
10 It is interesting to note that the less capital-intensive industry does not differ from the commerce and service sectors with regard to the average job tenure, despite the higher level of formality in employment relationships observed in the industry.
In all sectors, the two bivariate probit models (supposing full and partial observability) were estimated -and a set of covariates was included in all estimations. The covariates that indicate job characteristics are concerned with the job that is being analyzed, which we call "reference job." For individuals who were employed at the time of the interview, the "reference job" would be the job they held at that time. For unemployed individuals, the "reference job" would be the last job, which they left before the interview.
The set of covariates common to the five sectors, which will be discussed ahead, consists of: (i) a dummy variable using number 1 to indicate female workers (gender); (ii) a dummy variable using number 1 to indicate the household head (head); (iii) age (age); (iv) worker's tenure in the "reference job" (tenure); (v) level of formal education determined by the number of school years (educ) 11 ; (vi) a dummy variable using number 1 to indicate the workers who had a formal job contract in the "reference job" (contr.); (vii) open unemployment rate (PED/SEADE-DIEESE) published in the month in which the worker left the job, or the mean open unemployment rate during the year in which the workers kept the same job (open unemp); (viii) variation of (deseasonalized) sector GDP in the two months preceding the date on which the worker left the job, 12 or the monthly average of the total sector GDP variation during one year, for workers who kept the same job (gdpvar); (ix) a dummy variable indicating the period after November 1988, when the new constitution made some changes to the Brazilian labor legislation, for workers with a formal job contract and at least three months in the job (dec88); and finally, (x) ten more dummy variables, one for each year, from 1990 to 1999.
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The discussion about the meaning and the expected effect of each of these covariates is clearer if they are divided into two groups. The first group consists of variables that indicate the workers' personal characteristics, or the specific characteristics of the employment relationship being analyzed. This group includes the first six covariates listed above. The other group, which includes all the remaining covariates, consists of variables that indicate changes in the "macroeconomic environment" (including changes in the legislation), or changes in the sector of economic activity analyzed.
Some empirical studies demonstrated that the probability of married men, especially those with children, quitting their jobs is lower than that for single men.
14 The opposite occurs with women. Married women, especially those with children, have a higher probability of quitting their jobs, due to their sporadic absence from work to look after their children and their house.
15 Therefore, the first two covariates included in the estimations seek to capture these effects, the first one indicating the worker's gender and the second one indicating the worker's position as "household head," a position that can also be taken by the woman.
The variable "age" is expected to have an inverse relation with the probability of quitting and being fired. The longer the participation in the labor market (which tends to increase with age), the longer the time this individual had to devote himself to looking for a job and, therefore, the higher his level of satisfaction 12 In case of sectors 3, 4 and 5, only quarterly GDP data were found. Thus, for the first month of each quarter, we associated the GDP variation observed between the two previous quarters. For the last month of each quarter, we associated the GDP variation between the previous quarter and the quarter corresponding to this month. For the intermediate month, we associated the mean of these two variations.
13 The dummy variable indicating a certain year (say, year X) was constructed in the following manner. Value 1 was associated with individuals who left their jobs in that year and with individuals who were interviewed in that year. The latter ones kept the same job at least for twelve months between the beginning of year (X − 1) and the end of year X.
14 The study conducted by Mincer (1978) is an example. The author explains this result using the highest opportunity costs to change jobs resulting from family bonds. However, one may argue that married men are more averse to the risk of leaving a job only to look for another one.
15 See Lynch (1992:18) .
should be. This should occur not only in terms of wage, as presented in the model developed by Burdett (1978) , but also with regard to other job characteristics. Thus, the worker's age should have a positive correlation with the job matching quality, reducing the probability of quitting and the probability of being fired. On top of that, the older the individual, the lower the return expected from the job searching activity, which should also reduce the probability of quitting. Job tenure is a way to measure the amount of specific skills acquired by an employee. In this case, the idea is simple: the longer a worker stays on the job, the more time he has to acquire these specific skills in relation to the firm where he works. As discussed at the beginning of this section, this should reduce the probability of quitting and the probability of being fired.
Another variable included to measure the amount of specific skills acquired by the worker is his level of formal education. As asserted by Mincer (1994:121) , the human capital theory supposes that individuals who achieved a higher level of formal education tend to get a higher amount of on-the-job training -which explains the use of the level of formal education as a way to measure the amount of on-the-job training received by the worker.
16 This theoretical result is based on the hypotheses of persistence of investment in human capital and complementarity of investment in human capital. The former supposes that individuals who invested more in formal education will also invest more in training, since the same individual factors that led them to make the first type of investment in human capital will also lead them to invest more in training. The second hypothesis posits that investment in formal education allows individuals to derive more benefits from on-the-job training.
Finally, as the last covariate that indicates specific characteristics of the employment relationship, we included the dummy variable indicating that the worker had a formal job contract (assuming value 1 for workers with a formal job contract). Obviously, we expect a negative effect of this variable on the probability of dismissal by the firm, since the formal employment relationship imposes additional dismissal costs (basically, termination notice and FGTS penalty).
Dismissal costs, as well as hiring costs and initial training costs, constitute the fixed costs (or "quasi-fixed costs") of the labor factor, as they are not proportional to the amount of working hours each employee will devote to the firm, although they are proportional to the number of hired employees. A vast literature exists on the effect of such costs on the dynamics of labor demand, but Oi (1962) was the one who developed this idea. Several models were later developed, 17 reaching the same conclusion that fixed labor costs reduce the oscillation in labor demand 16 The use of the level of formal education as a way to measure the amount of specific skills acquired by the worker requires the additional hypothesis that processes of job training always have some specificity with regard to the firm where they take place -which was discussed at the beginning of this section and is advocated by Doeringer and Piore (1971) and Mincer (1988) .
17 See Nickell (1978) , Nickell (1986) and Nickell (1995) .
-reducing the volume of hirings in periods of growth and the volume of dismissals in periods of recession. Thus, these models suppose that higher dismissal costs imply lower probability of dismissal by the firms, as the employment relationships would be on average more stable in a context with higher costs. A priori, we also expect an inverse relation between the variable formal job contract (which indicates the formal employment relationship) and the probability of quitting. The fact is that the formal employment relationship offers benefits to the worker (such as welfare, paid vacations, maternity leave, termination pay in case of unfair dismissal, among others). These advantages are highly valued by workers and, therefore, should reduce the probability of these workers quitting their jobs. This conclusion has already been confirmed by empirical tests.
18
Now shifting to the group of variables that indicate changes in the "macroeconomic environment" or changes in the analyzed sector, the first one we have is open unemployment (open unemp). The influence of this variable on the probability of quitting is formalized in job search models such as that by Barron and McCafferty (1977) , which results in a function that determines the quit rates. According to this model, the level of labor demand is an exogenous variable that influences the individual decision of each worker to search for a job. The rise in labor demand increases the expected net return from the job search, then, the total number of quits responds positively to an increase in the level of labor demand and negatively to a reduction in this level. This generates an inverse relation between unemployment rate and the probability of quitting, which was corroborated in empirical studies such as that carried out by Mincer (1988) .
generate an adjustment of production so that this production can restore the firm's equilibrium (profit maximization). By supposing that employers do not fire employees at the first sign of reduction in sales, seeking first to reduce production by reducing the number of hired working hours, the variable gdpvar is a way to measure the demand for the product in the previous period. Dismissals should occur only in a second moment, after an initial reduction in production -provided that the firm believes in the persistence of this decrease in the product demand.
The previous non-seasonal variation of production was used because the firms expect the seasonal decreases in the demand for the product, knowing that they are followed by recovery in the same year. Therefore, a seasonal decrease in demand should not cause dismissals -especially when the hiring and dismissal costs are significant for the firms. However, if a non-seasonal decrease in the demand for the product occurs and this decrease is seen as persistent, this may result in dismissals after a decrease in production.
As the variable gdpvar indicates previous (non-seasonal) variations in production, given the arguments presented in the two previous paragraphs, a reduction in this variable (assuming sometimes negative values) is expected to increase the probability of dismissal by the firms.
The inclusion of the variable gdpvar as explanatory variable for the probability of quitting, follows a logic that is quite close to that used to explain the relationship between unemployment and quitting. According to the hypotheses being used, previous (non-seasonal) increases in the product of a sector may imply hirings in the subsequent period. This may especially increase the probability of quits among employees in this same sector-who have already acquired skills which, even if not specific to the firm where they have worked, may be specific to the sector of economic activity.
Getting on with the analysis of covariates that indicate changes in the macroeconomic environment, we should now discuss the expected effect of the variable dec88, which indicates the period after November 1988 (date on which changes were made to labor legislations by the new constitution) for those workers with a formal job contract and with at least three months on the job.
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The incentive mechanism produced by the Brazilian employment protection legislation is quite complex. For that reason, the potential effects caused by a change in this legislation are often contradictory.
With the new Brazilian constitution, the FGTS penalty charge, which should be compulsorily paid by the firms when they dismiss an employee without good reason, increased from 10% to 40%. Given this increase in the dismissal cost, this change is expected to have lowered the probability of dismissal by the firm for those workers with a formal job contract (and at least three months on the job). On the other hand, the fact that the worker can withdraw the money paid by the firm may represent an incentive for him to force his own dismissal, especially in periods of economic growth. Dismissal would be formally seen as dismissal without good reason, when, actually, the worker has the intention to leave the job. The increase in the FGTS penalty charge to be paid by the firm would therefore encourage workers to leave the job.
However, there is one factor that makes this incentive mechanism even more complex: the worker has the right to withdraw the balance of the FGTS account when he is fired. That is, dismissal by the firm implies that the worker is entitled to withdraw the balance of the FGTS account plus the penalty charge paid by the firm. So, there exists the possibility that the firm and the worker will make an agreement in cases in which the worker intends to leave the job. In this agreement, the firm accepts to fire the worker without good reason so that he can withdraw the balance of his FGTS account, but the worker would have to give the amount corresponding to the penalty charge back to the firm.
The increase in the FGTS penalty charge may have inhibited such agreements, since the short-term gain earned by the worker in cases of agreement is reduced with the increase in the FGTS penalty charge. In addition, the employer may feel more reluctant to accept these agreements, since there is an increased risk of the worker not returning the penalty charge paid by the firm. Given all these factors, it is difficult to accurately predict the effect of the increase of the penalty charge on the decision of workers to leave the job.
There is still another relevant change implemented by the new constitution: the creation of the unemployment insurance for workers with a formal job contract. According to the literature, this change encourages attitudes that lead to dismissal by the firm, in periods of low unemployment rate. However, this effect cannot be considered a consensus among researchers, neither from the theoretical nor from the empirical point of view.
Finally, to conclude the discussion about the set of covariates common to all estimations, we have to explain the inclusion of dummy variables associated with each year in the 1990-1999 period. These "year dummies" aim to control the possible effects produced by other relevant macroeconomic changes, as the Brazilian economy had important changes in the 1990-1999 period, such as stabilization plans and the process of trade liberalization.
Only the estimations relative to the two industrial sectors include an additional covariate -in addition to the set of covariates common to all estimations, as previously mentioned and discussed. This covariate, herein referred to as volatile, seeks to capture the level of uncertainty in relation to the future in each time period. It is an indicator that measures the volatility of the level of production in each period, which was constructed from the data on production available from FIESP, Federation of Industries of the State of São Paulo, based on a GARCH model.
The expected relation between this covariate and the probabilities of quit and dismissal results from the hypothesis that a greater uncertainty in relation to the future (the volatility of the level of production is considered an indicator of uncertainty), reduces the response of firms to the previous changes observed in the product demand. In other words, in a moment of higher volatility, an economic setback should not cause several dismissals in the subsequent period, since firms do not view this setback as permanent (or long-lasting). On top of that, one may argue that, in periods of greater uncertainty, a previous economic expansion does not result in hirings in the subsequent period-thus not inducing quits due to a more fierce competition for labor among firms. Therefore, the volatile variable is expected to reduce quits and dismissals by the firm. It is worth noticing that, as will be discussed in the next section, the volatility of production in industry increased significantly after 1994 (in addition to being high in 1990). This increase also corresponds to a change in economy in the 1990s, whose effect will be tested.
The volatile variable was only included in the two industrial sectors for two reasons. One reason is that this measure of production volatility was constructed based on data about the industry provided by FIESP. The second reason is that, in industry, turnover costs for the firms tend to be larger, given the increased costs with training. This makes firms hesitate more before they decide to dismiss employees. Therefore, even with a decrease in the product demand, they can try to avoid dismissal in situations of uncertainty. Table 4 , on next page, contains a summary of the estimated coefficients for the covariates included in all estimations -with regard to the bivariate probit model with partial observability.
Estimation results
21 It should be highlighted that a coefficient with a positive sign, for instance, indicates that the covariate reduces the probability of dismissal. This occurs because the dependent variable has to be constructed in such a way that number 1 is associated with those workers who did not leave their jobs during one year of observation. 21 The coefficients estimated using the bivariate probit model with full observability are shown in table A.1, in the statistical appendix at the end of this paper. The coefficients estimated by this model were used as initial values for the estimation of the partial observability model. As was done in the previous section, when the meaning and expected effect of each covariate were discussed, the results will be presented by dividing the covariates into two groups-those that indicate characteristics of the individuals or of the employment relationship; and those that indicate changes in the macroeconomic environment or in the analyzed sector.
Starting with the first group, the variable tenure (which indicates the length of the employment relationship for the "reference job") had a significant effect, with the expected sign, on all estimations. That is, the longer job tenure reduces the probabilities of quitting or being fired, in all analyzed sectors. This result corroborates that one obtained by Orellano (1997:82) , suggesting that, in fact, the longer job tenure results in a larger amount of specific skills, encouraging both parties to keep the relationship stable. The worker's formal level of education, measured by variable educ, as described in the previous section, is also pointed by the theory as an indicator of the amount of specific training received by the worker (in addition to variable tenure), and should therefore reduce the probabilities of quitting and being fired. The estimations confirm the hypothesis of reduction in quits for the two industrial sectors and for the service sector. The higher level of formal education of a worker certainly reduces the probability of dismissal by the firm, since the obtained results show that this inverse relationship is significant for all sectors.
The significance of variable educ in fire equations indicates that the costs incurred by the firms for adjusting the demand for labor -as expected -increase with the level of education of the employees. The specific training costs correspond to part of these adjustment costs that should be shared with the employees. Since variable educ, in the civil construction and commerce sectors, is not significant in quit equations, this suggests low costs with specific training in these sectors, or the inability of firms to share the costs of this training with the employees, avoiding unwanted dismissals -or a low correlation between level of education and specific training.
The variable contr., which is the last variable to indicate a specific characteristic of the employment relationship, had the expected effect on the probability of dismissal by the firm, only in non-industrial sectors. That is, the formal employment relationship reduces the probability of dismissal by the firm, as expected, only in non-industrial sectors. Curiously enough, the opposite occurs in industrial sectors.
On top of that, the variable contr had the expected (significant) effect on the probability of quitting in the two industrial sectors and in the service sector. In these sectors, the formal employment relationship reduces the probability of quitting, even when other characteristics of the employment relationship are controlled. This indicates that the benefits obtained by the worker with the establishment of a formal relationship (including the relatively higher job stability) are in fact valued by the worker, reducing his propensity for quitting. In the civil construction and commerce sectors, according to the estimation made, the variable contr has no significant effect on the probability of quitting.
The last three covariates of the first group that was initially mentioned (which indicate characteristics of the individual or of the employment relationship) correspond to the workers' personal characteristics: gender, head and age. The variable age had the expected significant effect in all fire equations, also having the expected (significant) effect in the quit equation in four sectors -the only exception was the civil construction sector. For the reasons discussed in the third section, the more advanced age of a worker is expected to reduce his probability to quit the job, regardless of the correlation between age and job tenure. The probability of dismissal by the firm should also be lower. Both hypotheses were confirmed by the results of the tests.
Differently from the variable age, the variable dummy which indicates female individuals did not have a significant effect on the probability of dismissal (quitting or firing). The only two exceptions were the fire equations of the civil construction and commerce sectors. In these sectors, the results indicate that women have a higher probability to be dismissed by the firms.
Finally, the variable head, which indicates the household heads, did not show a significant effect on the probability of dismissal in several sectors. Being a household head reduces the probability of dismissal by the firm in the civil construction, commerce and service sectors, but this does not occur in the industry. Moreover, the results show that being the household head only has the significant effect of reducing the probability of quitting in the civil construction and service sectors.
So, we move on to the analysis of the second group of covariates -which indicate changes in the macroeconomic environment or in the analyzed sector. Here, the first observation is that the unemployment rate had the expected (significant) effect on all estimations. That is, in the five analyzed sectors, a higher unemployment rate, observed in the period prior to the termination of an employment relationship, increases the probability of dismissal by the firm and reduces the probability of quitting on the worker's side.
The previous sectoral GDP variation (seasonally adjusted) also had the expected effect. The only exception is the fire equation of the commerce sector. In other cases, a positive previous variation of production had the expected (significant) effect of reducing the probability of dismissal by the firm and increasing the probability of quitting.
Therefore, among the set of covariates included in all estimations, now we only have to analyze the effects of the dummy variables (those which indicate the change in labor legislation and the "year dummies").
The variable dec88, which indicates the moment of change in the Brazilian labor legislation, had the expected effect of reducing the probability of dismissal by the firm in three sectors, not having a significant effect only in the civil construction and commerce sectors. The effect of this variable on the probability of quitting is not consistent among sectors. The probability of quitting, after the changes in the labor legislation, increases in industry, but decreases in the service sector, not having a significant change in other sectors.
These results -especially those concerning the impact of the new constitution on the probability of dismissal by the firm -are in accordance with what was expected. Even so, they should be looked at with caution, as the fact that the data are available only from February 1988 onwards may have limited the analysis, given the possibility that there might have been an anticipation of the changes in the legislation by the agents. Gonzaga (2003) analyzed the 1982-2002 period using a difference-in-difference methodology and concluded that the increase in dismissal cost reduced labor turnover. Furthermore, he concluded that the increase in the FGTS penalty charge reduced the probability of agreements -in which the initiative of dismissal is taken by the worker, but is formally registered as dismissal by the firm.
When analyzing the "year dummies," it should be noted that the dummies relative to the 1991-1999 period had significant and consistent effects in all analyzed sectors. One may also observe that in 1990 the probability of dismissal by the firm was relatively higher in four of the analyzed sectors -which is not surprising, given the extremely restrictive adjustment policy implemented. In that year, as expected, the probability of quitting was relatively lower in the same four sectors. The only exception was the service sector.
From 1991 onwards, the probability of dismissal by the firm begins to be relatively lower in all sectors, given the control over the unemployment rate -this effect is increasingly stronger after 1995. We may say that the reduction in the probability of dismissal by the firm increases from 1995 on because there is an evident increase in the absolute values of coefficients estimated from 1995 in all sectors.
A possible interpretation for this result could be the firms' modernization process -with the adoption of new technologies of production -which most researchers believe occurred in the 1990s due to the trade liberalization. However, the literature on the relationship between technology of production and labor turnover assumes that technological modernization should also reduce the probability of quitting. Nevertheless, this is not what "year dummies" indicate in quit equations. They show an increase in the probability of quitting in the 1991-1999 period, with other factors being controlled.
Another possible interpretation of the result obtained lies in the fact that unemployment is not a good indicator of aggregate demand for the 1990s. The table below shows the evolution of the GDP variation rate in São Paulo and of the open unemployment rate in the Metropolitan Region of São Paulo for the 1991-1999 period. Between 1991 and 1993, the GDP oscillates, decreasing and increasing, then continuously increasing until 1997. The open unemployment rate -unlike the GDP, as would be expected -, increases and drops again between 1991 and 1993. However, despite the (modest) GDP increase in the 1993-1997 period, we observe an increase in the unemployment rate throughout these years.
As mentioned in the third section, the use of the open unemployment rate as one of the variables that can explain the probability of dismissal by the firms presupposes that the unemployment rate of a given period provides employers with information about the level of economic expansion. This information would be used by firms in the subsequent period as a way to decide whether they should hire or fire employees. In fact, as previously seen, the results confirm that the open unemployment rate of a certain period increases the probability of dismissal by the firm in the subsequent period. Nevertheless, as the unemployment rate rises even in the presence of GDP growth, the dismissal by the firm should actually be less probable. This may be an explanation to the increasing reduction in the probability of dismissal by the firm observed in the "year dummies" after 1995.
Differently from what occurs with the positive relationship between unemployment and the rate of dismissal by the firms, the expected inverse relation between unemployment and quit rates does not result from the hypothesis that unemployment is an indicator of aggregate demand. The variable that really matters when workers have to decide whether to quit or not is the unemployment rate. Thus, theory posits that the growing increase in the unemployment rate throughout the 1990s should reduce the probability of quitting -which was confirmed by the results obtained with the estimates.
However, given the results obtained for the "year dummies," the estimations suggest that the reduction in quit rates, throughout the 1990s, was not so remarkable as expected, given the increase in unemployment. In other words, the quit rates in the 1990s did not respond negatively to the increase in the unemployment rate in a linear way.
Finally, with regard to the volatile variable, which was not included in all estimations, the results are presented in the statistical appendix at the end of this paper. As expected, this variable reduced the probability of dismissal by the firm in two industrial sectors. Thus, the results suggest that in moments of uncertainty the firms do not respond immediately to a reduction in sales with layoffs, instead, they tend to reduce the number of working hours as a way to decrease production until economic stability can offer reasonable certainty about the future.
The effect of the volatile variable on the probability of quitting was not significant in less capital-intensive sectors of the industry, being contrary to that which was expected for the capital-intensive industry, since the increase in the production volatility increases the probability of quitting.
Note that the volatile variable showed a strong upward trend in the 1990s, as shown in the following graph. .012 1986 1988 1990 1992 1994 1996 1998 HEX TPO INA GARCH_INAF Figure 1 Production volatility in the industry of São Paulo (1985 Paulo ( -2000 In this graph, constructed with data from FIESP, the variable TPO represents the number of employees carrying out production work and the variable INA represents an indicator of the level of activity of São Paulo's industries. From 1994 onwards, there is a growing level of activity (with strong oscillations) and a decrease in the total number of employees in production work. 22 The variable HEX, which indicates the number of extra working hours worked in production, shows an upward trend, and so does the level of activity. The variable GARCH-INAF corresponds to the volatile variable used for the estimations in this paper. Note that, from 1994 on, industrial production volatility has a relatively higher and more unstable level, especially if compared with the 1991-1993 period.
Conclusions
In this study, the analysis of the determinants of dismissals and quits revealed some patterns common to most or all sectors analyzed. These patterns may be observed more clearly in table 4, in the previous section.
Beginning with workers' personal characteristics, age and level of formal education showed clear and consistent effects. Age strongly reduces the probability of dismissal and also reduces the probability of quitting in four of the five analyzed sectors. A similar behavior is observed for the level of formal education, thus 22 These data show that increases in the level of production were not followed by an increase in labor demand, due to the decrease in the number of employees working in production. The increase in production seems to result from the increase in the number of extra hours worked.
indicating higher costs for the firm with the hiring and firing of employees who have a better level of education. Moreover, as a higher level of formal education substantially reduces the probability of quitting in the industry and in the service sector, the results suggest that in these sectors the costs with specific training are positively correlated with the level of formal education.
As for the characteristics of each employment relationship, the results obtained show that job tenure reduces the probability of quitting and the probability of dismissal by the firm, in all analyzed sectors. This strongly suggests that the acquisition of specific skills by the worker induces longer employment relationships and greater loyalty from both sides.
It was also observed that a formal employment relationship reduces the probability of quitting, as expected. However, the establishment of a formal employment relationship only reduces the probability of dismissal by the firm in non-industrial sectors, having the opposite effect on the industry, differently from what one would expect.
By analyzing the effects of the variables that indicate changes in the macroeconomic environment, we noted that the marginal effect of the open unemployment rate in the five sectors analyzed was consistent with the theories about dismissal and quit determinants. In other words, the unemployment rate of a given period has a negative effect on the probability of quitting and a positive effect on the probability of dismissal by the firm in the subsequent period.
Nonetheless, the results suggest that the increase in the unemployment rate observed in the 1990s had an increasingly weaker effect on the rate of dismissals by the firms. In addition, the quit rates in the 1990s did not respond negatively to the increase in the unemployment rate in a linear way.
The changes to the Brazilian labor legislations made in November 1988 reduced the probability of dismissal by the firm, as expected, not showing a significant effect only in the civil construction and commerce sectors. This result corroborates the conclusions reached by Gonzaga (2003) who, after using the differences-indifferences methodology, concluded that the increase in dismissal costs decreased labor turnover. On the other hand, following our results, the effect of the change in legislation on the probability of quitting is not consistent across sectors.
These results about the effects of institutional changes should be carefully weighted, because the data began to be collected in February 1988, which may limit the analysis, given the possible anticipation of institutional changes by the agents.
Finally, we conclude that an increase in industrial production volatility as a whole, which may be considered a way to measure uncertainty about the future, reduces the responses of industrial firms (dismissals) to variations in the economic activity.
Our results do not allow us to conclude that the changes in production technology in the 1990s reduced labor turnover -which would be expected in case of technological improvement. This is, however, an issue that should be further investigated. 
